
X-x bond in X-X-N and further specification of either of the X@s reduces 
the average intensity, then the description is not changed, 

In addition to the work just mentioned, a generative model of rule 
formation has been pursued by Carl Farrell in his dissertation work 
directed by Professor Feigenbaum and Dr, Buchanan, He has uritten 
a program which accepts, as input, descriptions of specific molecules 
and all the primitive actions that might explain the mass spectra of 
those molecules. The output of the program is a set of general 
situation-action rules that describe classes of molecules that seem 
to be characteristically show evidence of significant actions, 

PLANS 

In the following period we plan t0 increase the performance capabilities 
of the theory formation program in several ways, 

1. Sample Selection, 

The program's current Strategy iS to find the rules exhibited by most 
or all of the molecules in the initial sample. Xf-the molecules are 
diverse, the rules will be diverse. Thus, 
preprocessor that can select a "simple" 

we plan to add a 
set of molecules for the rule 

formation to work with, For example, unbranched (straight-chain) 
compounds should be expected t0 pregent fewer complications for initial 
theory formation than highly branched compounds. The effects of the 
complicating features can be studied after the simple rules have been 
found. 

2. Rule Clarification. 

After simple rules have been found, 
the conditions under which the rules 

ye want the program to clarify 
hold- By studying more 

complicated molecules, the program can find the simple rules that no 
longer hold for these cases. For example, we want the program to 
discover that terminal alpha carbons Ias in CH3-X-N) are special- 
Or, the program should discover the effects of double bonds by 
examining new cases even though the molecules in the original set 
contained no double bonds. 

3. Experimentation. 

Because the original set Of molecules contains the simpler examples 
from which it is easier to find characteristic mechanisms, the 
program will need to clarify rules in the Way Suggested under (2)- 
For a human scientist, this means describing new experiments to 
perform that will help place limits on the range of applicability of 
the rules, Looking at additional arbitrary molecules may be helpful, 
but not as helpful as looking at the specific molecules that will 
resolve specific questions about the preliminary rule set. 

4, Integration of Results- 

When the program has examined two or more classes of molecules, it 
should be able to integrate the results into a common set of nechanisms 
(if any are common). The set of predicates used by the integration 
program may not have to be wider than the Fet used by the rule formation 
progran, but one would expect the rules themselves to be more general. 
For example, integrating aliphatic amine and ether results should 
combine the separate alpha-cleavage rules (one with nitrogen I one 



uith oxygen) into'a more general rule (specifying 'N or O*, or 
'heteroatom'). 
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SECTION IfCBUDGEl (Continued) 
5 R24 1mOO612~03 

0. Supplrmrnlal lnlormsllon rr&xdln# ITEMS In the proposed budget for th( &U&&d which requln l xplxnrtlon 01 )UrUfkdloIL (Soa lortructlonx) 

Salnrics arc lower on Account A because University guidelines for merit 
raises and cost of living raises were less than the budget estimates. Salary 
costs slightly exceed our previous estimate on Account B for two reasons. First, 
Ph. Reynolds (Electrical Engineer) left to take another job in June and Mr. 
Stefik (Computer Programmer) left to attend graduate school in September. Their 
replacements, Mr. Veizades and Mr. Tucker respectively, receive slightly higher 
salaries. Second, we had planned to contract with Varian Associates for maintenance 
of the MAT-711 Mass Spectrometer. Varian could not provide that support so we have 
taken on the task ourselves. Some of the added salary costs reflect associated 
machine shop and vacuum system support by local personnel. The budgeted salary 
amount on Acccunt C is lower because of a three month lapse in support during the 
summer quarter of a student research assistant at full time. Also fall quarter 
support for a student research assistant will be less due to a change in personnel 
from a third year graduate student to a first year graduate student at a lcwer 
pay scale. 

Fringe benefit costs on Account B are slightly higher reflecting the added 
salary costs. Also Stanford increased its fringe benefit rate from 16% to 17% 
in September. 

Equipment maintenance costs on Account B are lower than expected for the MAT-711 
spectrometer. This results from a lower price for locally provided maintenance, 
several months of instrument down time during the computing support transition, 
and better than average performance (no major breakdowns of expensive equipment. 

Supplies are lower on Acc0unt.B primarily because of instrument down time 
during the computing transition. 

Travel expenses on Account B covers registration fees at a local Artificial 
Intelligence Conference. 

"Other" expenses for Accounts A and C are higher than budgeted due to Inczt, .?-f- 
computing costs for two reasons. First, as the computer programs become more 
useful, we find the demand for computer time increases. Second, as a result oi 
termination of ACME.service., we could no longer take advantage of more favorable 
overnight rates than on the campus facility. Account B costs are also higher 
because of the termination of free ACME service and the resulting need to operet- 
on the fee-for-service campus facility. 

Indirect costs are less than expected on Accounts A and C because a larger 
port'_on of the grant was spent on campus computer facilities which is not subject 
to indirect costs. Account B indirect costs are slightly higher because of an 
increase in the University indirect rate from 46% to 47% of Net Total Direct 
Costs on September 1, 1973. 



SECTION II-BUDGET WSU~LLY 12 MONTHS) ----__ 
fi III UllC IllI CI f (1’.1: Wr)WSMD FOR NEXT BUDCfI PERIOD 

sLCrlow II 
-.-- >---- 

FROM THROUGH fiRAN1 NUMEtR 

l/1/74 4/30/74 5 R24 RROO612-04 
. --_ - 

F! R:O?wLl 
_- 

-NW &I. First. lnltirl) 
(Jl 

TITLE O~bJ)OSITIOM 
-.-- --. 
PRINCIPAL INVCSTICATOII 

See 
-. _ _ _ 

separntc_dc_tai_lcdljstin~ 

- . 
Subtotal8 ____) $ 35 802 $ 6,087 

T 

(Indicate Cost Of JJCh Item ItSted bJloW) 
__-_-~---- 
CoNSUllANr COSTS (See Instructions) 
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DOMESTIC 

TRAVEL 

FOREtCN 
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-- --- --- 
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See Accounts A, I! & C 

' 1,683 -- 

400 

_.. - -. 
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-- 
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SECTIDI II 
---.. _- __ 

FROM THROUGn 
SECTION IL-BUDGET (usur~u 12 MONTHS) 1/l/74 4130174 R24 RR00612-04 ~.-__-.--. -_.-.. 
A. IltMlZE DlALCl COSTS REPUESTED FDA NEIl f tUDCE~?LRlDD 

- --_ ACCOUNT B 
---..- - --- - --_ _ _ 

PCRSONML 
--. - - 
NAME (Lest, First. Inltlrl) flnc of WSITIOW 

WJ @I - 
PRINCIPAL INVESTIGATOR 

-- 
See separate detailec listing 

(Indicate cost of each Item llstcd below) 

CONSULTANT COSTS (See InstructIons) 

S~WJ~S - $ 14,886 - 
TDTAL (Columns (6) end (e) - s17 417_ _ ----. -- - T 

EOUIPMENT 

_- 
SUPPLIES Electronic swlies - $333: Gas chromatograph supplies (columns_, I 
_-.. -.-- -..--- .-__ :i _ 

gases. etc.)-- $250: Organic chemicals, glassware. _e_t.~.-~-$500: 
Data recording paper (uv sensitive, calcomp, brush) - $333; Mini-.. _. ..~. 
computer supplies (paper, ribbons, etc.) - $167 

DOMESTIC 

TRAVEL 

)1-O-- 
-. - 

FOREIGN I ; 

-- I 
PAllINT COSTS (See instructions) 

-A 

ZGATIONS AND RLNOVATIONS 

pz-&L& 

-O- -- -- 
OlHEA LXPI NSES (Itcmlle) 

Telephone; reproduction, office supplies, etc. - $500 
Computer terminal rental - $533 
Mini-computer maintenance contract - $1,000 
Mass spectrometer repair and replacement parts - $1,667 
Computer usage (370/158) - $4,300 

--- 
TPIAl OlRLCT COST (Enter on Pace 1. Item 10) 

Ii&... ; . . ‘- :,sr,~/=s.a--5- 
l- 

____ - 
i' 8,000 

----r- 
-. 
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COC? --___ _ --- c  hoer ns~or~*c*. * " 
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$tt ;:;;I (All prrrlous edltlona obsolete) 
--__ - - - - 
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SECTION II-BUDGET WSUALCI 12 MONTHS) -- . _ . _ I _ 
A. IllMIX DIRCCI COSTS RLDUESTED FOR NGDCET PERIOD 

SECTION II 
-._ .- -- 

mDM lHROUtH GPJNl N’PJatR 

l/1/74 4130174 5 R24 RRO0612-04m 
A-A 

- _- ---_ _ -_.-- 
FCRSONNtL 

- .-... _- __ 
NAME (LJlt. fIrsI. Inlllsl\ 

(Jl . _-- 
PRlNClPM INVESTIGATOR 

(Indlcrls cost of each Item llslcd below) 
--- 
CONSULTAN COSTS (See Inrtructlonr) 

S~totJfs - s  12,930 - s  2,198 --- 
TOTAL (Columns (d) and (c) 

e-e 

I ..- -.- 
LPlJlPMfNT 
_ __- ___. 

_ --____ 

_ _-- 

-- 
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DOMESTIC S 200 TRAVEL -_ -.-_ 
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PATIENT COSTS (See Instructlons) 

-~ .- 
AllERAlIORS AND RENOVATIONS : * - 

-O- 
OTHER D(PENSES (Ilemlzr) 

di 

Publications - $100 
Computer Terminal Rental - $500 
Computing Time & Storage - $3240 

!$ 3,847 -- __ - I 
TOTAL DIRECT COST (Enter on Pace 1. llcm ID) I S 19,218 

INDIRECT --.--x saw* Date of DHEW A~rcomrnt: (J Not Rc~ucslrC 
COST _ -6?mx TDC-NTDC Pending C Under MgOtiJttOn * In 

(See InstructIons) *It thlr I1 J SpcChI rJtJ (J.C. Off-Sftt). LXplJh. 
. 
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-- 

SECTION II-BUDGET WUALLY 12 MONTHS) 
_---_.-_ 
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I I I 
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SECTION II--BUDGET (Continued) 
Grant Number 

5 R24 RROO612-04 
I). Supplemental Inlormallon regarding ITEMS In the proposed budget for the nati period which r8q11lr0 rxplmwtlon or Jurtltlutlm. (Sea Instructions) 

All of the proposed budget figures are based on previous and current operating 
expense experience within the $61,417 total awarded. Manpower, supplies and other 
c.osts have been minimized to provide as much as possible for computing costs 
on the new SCIP 370/158 computer facility for Account B. Even so, the money 
which can be allocated to computing is below expected operating costs. This will 
limit the number of samples which can be processed through our mass spectrometry 
instrumentation. 

We anticipate the possible requirement to pay 50% of a $10,000 U.S. Customs 
duty on Account B for the purchase of the MAT-711 Spectrometer from Varian-MAT 
in Germany. The other 50% would be paid by Varian. This was previously budgeted 
in year 02 but was deferred by NIH. We have been negotiating with the Department 
of Commerce for a waiver of these fees based on the unavailability of a similar 
instrument domestically. These negotiations are still underway with uncertain 
outcome. We do not include the $5,000 in this budget but will negotiate separately 
with BRB for reinstatement of the deferred funds if payment is necessary. 

Perionnel costs for Accounts A and C are supporting the same people with the 
exception of the student research assistant on Account C. Mr. Farrell, who 
previously worked on the project left and has been replaced by Mr. Mark Stefik 
who, as a first year graduate student, receives slightly less salary. 
Drs. Buchanan, Brown, Carhart and Dromey, who currently work for the project but 
receive support elsewhere, are shown at zero salary level to indicate a realistic 
manpower level with regard to computing and other related expenses. The requested 
manpower on Account B is required for the operation and maintenance of the mass 
spectrometry systems. Again, the same personnel receive support with two exceptions. 
Mr. Veizades, who replaced Mr. Reynolds, provides electronic and mechanical engineer! 
support for system development and maintenance, and Mr. Tucker, who replaced 
Mr. Stefik, provides computer programming support for data system development 
and maintenance. 

Travel estimates are a bit higher on Accounts A 6 C in light of the deficit 
experienced fn the current year and the expected continuation of travel needs. 

No money is requested for equipment purchase. 

Supplies and "other" budget items are detailed in each catagory and should 
be self-explanatory. All costs are estimated based on past experience and have 
been held to the lowest minimum due to the total budget level allotted for the 
year 04. Actual computer service will be somewhat less than anticipated, however, 
because of the termination of ACME service. Equipment maintenance costs for the 
PDP-11/20 minicomputer and the MAT-711 spectrometer have been budgeted under 
"other". Note that we have taken on, as the most cost effective approach, the 
maintenance of'the spectrometer in addition to other locally built equipment. We 
had previously planned to obtain this service from Varian-MAT, but this proved 
unsatisfactory. 



SlU'I‘~~l;'I'INr: Ib.\'l'i\ l:OI( hl)FlIN1STRATIVE EXTENSION 
WC IMVC discussed with the Biotechnology Resources Branch possible 

rclntionships between a continuation proposal of this DENDRAL Resource- 
Related Research grant and the proposed SUMJZX nationally shared computing 
resource (RR-00785). The problem of synchronizing these proposals may entail 
a request for administrative extension of the present DENDRAL award to prevent 
lapse of constituent programs pending their review in different organizational 
formats. 

The monthly costs of such an extension are detailed here, on the basis 
of austere minima for the continuity of the team's work. Our attached estimate 
for the "next" period (l/1/74-4/30/74) already represents such a baseline 
budget since we have had to absorb significantly increased computing costs 
(see "current" and "next" budget explanations) in reducing manpower support. 
The numbers shown below are therefore the monthly direct costs derived 
straightforwardly from the budget estimate for the next period. They would 
be allocated among the various budget categories in a similar manner. 

Part A: $4,805 monthly 

Part B: $6,750 monthly 

Part C: $3,798 monthly 

Total: $15,353 monthly (direct costs) 


